Visiting a Doctor for a Medical diagnosis after a Worksite Screening for Diabetes Mellitus in Japanese Male Employees: Kaho TSUDA, et al. Department of Hygiene and Preventive Medicine, Okayama University Graduate School of Medicine and Dentistry-This paper aims to investigate the work-related factors that affect whether Japanese male employees will seek a medical diagnosis after being screened for diabetes mellitus. Participants in this study received a questionnaire two months after receiving the results of their physical checkup. The analysis focused on 213 regular employees of small and medium-sized companies who were aged 35-64 and who had tested positive for diabetes in a screening. Only 42% of the subjects visited a doctor for medical diagnosis during an average follow-up period of 47.5 d. Cox's proportional hazard regression was used to analyze the length of time between the employees' receipt of the results and their first visit to a doctor's office. The employees who could comfortably take a day off, compared to those who found it difficult to do so, were more likely to visit a doctor (hazard ratio (HR) 1.94; 95% confidence interval (CI) 0.85, 4.42; p for trend 0.05). In addition, employees with a high level of psychological job control, compared to those with low level of job control, were more likely to visit a doctor (HR 1.80; 95%CI 0.94, 3.45; p for trend 0.08). Employees who worked the longest (61 h per week or more) were less likely to visit a doctor than those working from 41 to 60 h weekly (HR 0.41; 95%CI 0.17, 0.98). The findings suggest that a flexible work schedule, autonomy at work, and no excessive working hours tend to improve the chance of visiting a doctor
The prevalence of diabetes mellitus has been increasing in Japan 1) , and, as a result, the prevention and treatment of diabetes mellitus are major concerns. Screening for diabetes mellitus results in the detection of the disease and medical care in the early stages, which can slow the progression of the disease and prevent its complications.
While there is no doubt that the appropriate treatment of diabetes is important, it is also important to visit a doctor for a medical diagnosis without delay after the screening. According to the Industrial Safety and Health Law and its related regulations 2) in Japan, Japanese companies conduct an annual health check-up of employees, including a screening for diabetes. Employees with high blood glucose levels are encouraged to visit a doctor to confirm the diagnosis of diabetes. If the medical diagnosis is glucose intolerance or diabetes, the employee receives medical advice regarding lifestyle modification or drug treatment. Employers are required by the Law 2) to make an effort to provide advice from a doctor or a public health nurse to their employees with a positive result, including facilitating a visit to a doctor for a medical diagnosis, in order to secure the health and safety of employees. Nevertheless, fewer than 50% of those who had positive results during a worksite screening for diabetes visited a doctor for a medical diagnosis 3) . This may be partly attributable to non-work-related factors, such as the characteristics of workers and the access to a medical service. However work-related factors, such as worksite policy and working conditions, may prevent an earlier visit to a doctor after a positive result of a screening for diabetes.
A number of studies have investigated factors associated with treatment adherence among diabetes patients. These factors include (1) demographic characteristics of patients (age, gender, ethnicity, education, income, marital status) [4] [5] [6] , (2) severity of the disease (duration of symptoms, length of time since diagnosis, etc.) 4, 6) , (3) accessibility of treatment (cost, transportation, etc.) 7) , and (4) psychosocial characteristics of patients (health beliefs, locus of control, self-efficacy, perceived social support) 4, 6, [8] [9] [10] , although some of the research findings are inconsistent [4] [5] [6] . Some studies have addressed the effects of work-related factors on treatment adherence among diabetes patients 9) . An inflexible work schedule 9) , restrictive worksite policy, great work pressure, and low control over work pace 11) have been pointed out as factors associated with poor treatment adherence among workers with diabetes. A survey in Japan also found that long working hours and a limited number of paid vacation days were predictive of dropping out of treatment among employed diabetic men 12) , whereas working a rotating shift was not associated with dropping out 12) . On the other hand, far fewer studies have investigated factors associated with visiting a doctor for a medical diagnosis after having a positive result in a screening for diabetes 13) . A case-control study showed that older age, female gender and unemployment were associated with visiting a doctor for a medical diagnosis after a community-based screening program for several chronic conditions, including diabetes, in Japan 13) . A study in the U.S. found that medical insurance coverage was associated with visiting a doctor after receiving positive results in a screening for diabetes mellitus 14) . Another factor which is consistently associated with visiting a doctor after a screening for diabetes is having a recommendation from community public health or occupational health nurses 13, 15) . To date, there has been no epidemiological study that has examined work-related factors associated with employees' visiting a doctor after receiving positive diagnoses for diabetes at worksite screenings. In the worksite setting, one of the most common reasons for not visiting a doctor after a positive screening result was insufficient time, although the finding was not specific to a screening for diabetes 15) . Long working hours may directly result in a lack of time to visit a doctor after a diabetes screening, just as this factor is associated with diabetes patients' dropping out of treatment 12) . Long working hours have also been associated with poor healthrelated attitudes and behaviors in general 16) . In addition, it might be reasonable to hypothesize that an inflexible work schedule, such as difficulty in taking a day off, prevents workers from visiting a doctor after a diabetes screening, which also has been pointed out as a possible factor for poor treatment adherence among diabetes patients 9) . Furthermore, previous studies have shown that psychosocial job characteristics, such as greater job demands and lack of job control, are also associated with poor treatment adherence among diabetes patients 11) and with poor health-related behaviors in general 17, 18) . These psychosocial job stressors may interfere with an employee's decision to visit a doctor after he/she receives a positive result from a screening for diabetes mellitus. The effects of these work-related variables should be investigated in order to facilitate a quicker visit to a doctor after a positive result from a screening for diabetes in the work setting.
From the methodological view, most previous studies have examined the association of relevant factors with a dichotomized outcome indicator, i.e., whether or not an individual visited a doctor in a certain time period. Only one study has considered the time from the receipt of the positive screening result to a visit to a doctor in the analysis, e.g., by employing a life-table analysis 13) . The use of such an analysis might provide more statistical power to detect the association between the time of notification and the time of the doctor's appointment.
The objective of this study was to investigate workrelated factors that determine whether a Japanese male employee will visit a doctor after receiving positive results from a screening for diabetes. The hypothesis of the present study is that employees who have an inflexible work schedule or work longer hours and those who have greater job stressors according to the job demands-control model 19) are less likely to visit a doctor for a medical diagnosis after receiving a positive screening result for diabetes at the workplace. In this study, we employed a life-table analysis considering the time from the day of receipt of a screening result to the day of visiting a doctor for a medical diagnosis.
Subjects and Methods
Small and medium-sized companies, mainly in the manufacturing industry, with 2 to 630 employees were invited to participate in the study. The workplace physical checkups were conducted at the Chugoku Occupational Health Association from May through July 2003. Before the physical examinations were conducted, consent was obtained at 2,295 companies. A total of 25,871 employees (19,742 males and 6,129 females) were given physical examinations at their workplace. Screenings for diabetes mellitus were conducted with reference to the plasma glucose level or HbA 1c according to standard criteria. The criteria for the plasma glucose level with consideration of the last meal were as follows: more than 126 mg/dl at fasting, more than 200 mg/dl until 3 h after a meal, and more than 160 mg/dl from 3 to 4 h after a meal; more than 4 h was considered the same as fasting. The cut-off point for HbA 1c was 6.0%. A total of 898 employees (780 males and 118 females) were suspected of having diabetes mellitus. The results of the physical examination were sent to each employee about three weeks (average 20 d with a standard deviation of 5.7 d) after the physical examination; the results included a referral letter for the individuals to visit a doctor for a medical diagnosis if they were suspected of having diabetes and were not yet receiving medical care. The date when the results of the physical examination were delivered to each workplace was recorded by a nurse. Approximately 2 months later, the 898 individuals received a self-administered questionnaire at the address of their workplace. We decided the time interval based on the fact that Japanese employers should encourage their employees to visit a doctor within three months of the physical examination 2) . The purpose and procedure of the study were explained to all the potential subjects at the beginning of the questionnaire. They were asked about work-related factors and whether they had received a recommendation to visit a doctor from an occupational health nurse or physician. A total of 564 employees (62.8%) returned the questionnaire in the stamped and self-addressed envelope. Written consent was obtained from 476 (53.0%) of the employees. With the prior consent of the participants, their sex, age and occupational classification at the company were obtained from the records of the physical checkup. Because only 9.6% of the subjects were female (n=50), they were excluded from the study. A total of 387 active employees aged 35 to 64 were selected because the law does not require that the blood glucose level of employees aged 34 and younger (n=20) be measured in a screening for diabetes, and employees aged 65 and above (n=19) might have secondary diabetes mellitus due to other diseases. Furthermore, the following employees were excluded: 21 who had died, retired, or were on a long-term business trip at the time of followup; 46 contingent employees; 15 who had visited a doctor for a medical diagnosis before they received the results of the physical examination; four who had been under medical treatment; and 88 with missing data. Thus, 213 subjects were analyzed. Of those, 137 employees (64.3%) worked at companies with less than 50 employees.
Study variables Outcome measures
The employees were asked whether they had visited a doctor for a medical diagnosis for diabetes. If they had already visited a doctor, they were asked about the date when they visited the doctor for a closer examination.
Demographic variables
Age was classified into three categories: 35-44 (n=40), 45-54 (n=92), and 55-64 yr (n=81). Occupation was categorized into three groups based on the self-report: managers (n=45), white-collar workers (17 professionals/ technicians, 13 office workers, 14 salespersons, and one service provider), blue collar workers (92 factory workers, 28 transportation workers, two security workers, and one miner).
Work-related factors
The number of work hours was categorized into two groups according to whether the participants worked overtime. The number of work hours was 40 or less weekly (one each for 30, 32, 33 and 36 h, two for 38 h, and 42 for 40 h) (n=48) and 41 or more weekly (n=165). The ease with which an employee could take a day off to visit a doctor was measured by the following four items: 1) Can easily take a day off, 2) Can take time off with pay, 3) Can schedule a day off, and 4) Can take sick leave without notification. The items were scored 1 (no) or 2 (yes), and the total scores were calculated and classified into the following three categories: 4 (difficult), 5-6 (moderate), and 7-8 (easy).
We used the Japanese version of the Job Content Questionnaire 20) , which assesses environmental job stress based on the job demands-control model 19) . The questionnaire consisted of 5 items of job demands and 9 items of job control, and all items were scored on the Likert scale of 1 to 4. Internal consistency was examined: α=0.69 for job demands and α=0.76 for job control. The subjects were divided into three groups by using the total score distribution of job demands and job control: high, moderate, and low levels. Job strain, defined as the ratio of demand to control, was similarly categorized into three groups.
Characteristics of the screening program
Participants were asked whether the meaning of receiving a positive result from the physical examination h a d b e e n e x p l a i n e d t o t h e m a n d w h e t h e r a recommendation to see a doctor had been made by an occupational health nurse or doctor at the worksite. Other characteristics, including the presence of an occupational health care staff member, differ according to each company's health care system, policy, or size. For example, companies with less than 50 employees are not required to have health care staff members within the company. Some participating companies had a contract with the Chugoku Occupational Health Association, whose members offered health advice after a physical examination. Nevertheless, even if a company had occupational health staff workers, these workers did not necessarily meet all the employees after the physical examination. We therefore selected the face-to-face recommendation by an occupational health staff member as the most sensitive predictor 13, 15) . Because all regular Japanese workers have comparable health insurance, the issue of health insurance was not included as a variable.
The study design and procedure were reviewed and approved by the Okayama University Graduate School of Medicine and Dentistry Committee on Ethics for Epidemiological Studies in 2003.
Statistical analysis
A chi-square test was used to test the statistical significance of the studied work-related factors and visiting a doctor for a medical diagnosis of diabetes. The KaplanMeyer life table was used to analyze the ratio of participants who visited a doctor within 2 months of receiving the results. The period from the day the results of the physical examination were received until a doctor was visited was calculated. Cox's proportional hazards regression analyses were performed to estimate the effect of study variables on the time that elapsed before the employee visited a doctor for a medical diagnosis. Two models were employed for multivariate analyses. The effects of job demand and job control were simultaneously estimated with the other studied variables in Model 1. In Model 2, job strain, rather than demand and control, was entered. It should be noted that, in this study, a higher hazard ratio indicates that there is a stronger tendency to visit a doctor. A test for trend was performed. Statistical analyses were performed with the SPSS 11.0J.
Results
Ninety (42.3%) of 213 employees visited a doctor for a medical diagnosis during an average follow-up period of 47.5 d. Of those, 57 had more than once received positive results during a worksite screening for diabetes, and 33 were the employees who received a positive result for the first time. There was no statistically significant difference in the visiting rates between the two employee groups (40.4% and 45.8%, respectively, p=0.45). Table 1 shows the characteristics of the individuals who visited a doctor and those who did not. Older age and a recommendation by an occupational nurse or physician were significantly associated with visiting a doctor. Occupation, work hours, ease of taking a day off, and psychological job characteristics were not significantly associated with visiting a doctor for a medical diagnosis. Table 2 shows the result of the Kaplan-Meyer life table analysis and the estimated crude hazard ratio of the workrelated factors in visiting a doctor for a medical diagnosis. Employees who were older, worked longer hours, or could easily take a day off were more likely to visit a doctor for a medical diagnosis. As in the chi-square analyses, the associations of age or recommendation with visiting a doctor achieved statistical significance in these unadjusted analyses. Table 3 shows the results of the Cox's proportional hazard regression analyses after controlling for each study variable. Employees who reported that they could easily take a day off were nearly two times more likely to visit a doctor than those who found it difficult to take a day off, and this trend was statistically significant. Employees with the most job control were 80% more likely to visit a doctor than those with the least job control. The trend was marginally statistically significant (p=0.08). The recommendation was significantly associated with visiting a doctor. As for age, the fact that older employees visited doctors was significant. Those working 41 h weekly or more were marginally more likely to visit a doctor than those working 40 h or less. Although a trend was expected, job strain was not significantly associated with visiting doctors (see Model 2) .
When the work hours were categorized into three groups, 40 h or less, 41 to 60 h, and 61 h or more, employees who worked the most hours (61 and more) were less likely to visit a doctor than those who worked 41 to 60 h weekly (adjusted HR=0.41; 95%CI 0.17 to 0.98). The adjusted HR of the employees who worked 40 h each week or less compared to those who worked 41 to 60 h was 0.58 (95%CI 0.33 to 1.03).
Even after adjusting for the size of the companies (less than 50 employees vs. 50 or more) and the number of times the employees had received high blood glucose test results (first time vs. more than once), the results were not altered substantially.
Discussion
The effect of several relevant work-related factors on a Japanese male employee's decision to visit a doctor after a worksite screening for diabetes across several small and medium-sized companies was investigated with a life table analysis. Employees who could easily take a day off were more likely to visit a doctor for a medical diagnosis. Although the result had marginal statistical significance, employees with a high degree of job control were more likely to visit a doctor than were those without such control. Long working hours of 61 h or more per week and a program without post-screening professional advice precluded employees from visiting a doctor. These findings imply that adverse working conditions may decrease the effectiveness of diabetes screening. Participants who could easily take a day off were more likely to visit a doctor for a medical diagnosis. Difficulty in taking a day off seems to be a strong barrier to visiting a doctor for a medical diagnosis after a diabetes screening. In relation to this finding, employees with the highest degree of job control (defined as the uppermost tertile) were more likely to visit a doctor than were those with the least job control, although the association was only marginally significant. The findings are consistent with previous ones indicating that a flexible work schedule and job control are associated with treatment adherence among diabetes patients 9, 11) . Workers with flexible work schedules might have a better chance to visit a doctor after receiving a positive result from a worksite screening for diabetes even though they work longer hours. In addition, greater job control may enhance a sense of autonomy and a better coping style and enable employees to consider the results of the screening and make plans to visit a doctor. Allowing a flexible work schedule or improved work autonomy may be an effective strategy to enable employees to visit a doctor for a medical diagnosis.
On the other hand, job demands and job strain were not significantly associated with visiting a doctor. Statistical power may not have been sufficient to confirm the association. Another explanation is the relatively low α coefficient of the job demand scale; the low measurement reliability may have led to associations towards the null.
Although the finding was statistically insignificant, it was paradoxical that employees who worked overtime were more likely to visit a doctor than were those who did not work overtime. However, a sub-analysis indicated that workers who worked the most overtime were the least likely to visit a doctor for a medical diagnosis. Overtime work beyond a certain amount appeared to be Employees who were advised by an occupational nurse or physician to visit a doctor after a physical examination were more likely to visit a doctor than their counterparts. This finding was consistent with that of an earlier study 13, 15) . After a physical examination, not all of the employees were advised to visit a doctor for a medical diagnosis because the health care systems and policies differ at each worksite. The findings of the current study provide evidence that the recommendation to see a doctor, when given face-to-face by an occupational nurse or physician, is a strong inducement to the employee to see a doctor after the receipt of a positive result from a screening for diabetes mellitus.
Older employees are more likely to visit a doctor than are younger employees. Older employees may be more concerned in general with their health than are younger employees. Furthermore, older employees are more likely to have diseases in addition to diabetes than are younger employees. These other factors may motivate older employees to visit a doctor for a medical diagnosis. Not all the reasons are clear since the exclusive focus of this study was diabetes, but the findings suggest that more attention should be given to the health education of younger employees.
The findings from the present study suggest that employees with a positive finding after a screening for diabetes mellitus become more likely to visit a doctor for medical diagnosis, by improving working conditions, such as flexibility of the work schedule, autonomy at work, and long working hours. These working conditions might be a reflection of the company's policy and attitude toward their employees' health and safety. Employers should consider to develop their policy and make necessary arrangements of these working conditions to facilitate an employee's access to a doctor for medical diagnosis after a screening for diabetes mellitus and, as a result, to secure their employees' health.
There were several limitations to the current study. The number of respondents was relatively small, and the number of eligible participants was also limited. Thus, the statistical power may be insufficient. The large sample attrition may also be a problem. First, as the participant pool may not be as representative as they could have been, the ability to generalize the results is limited. Second, employees who are less concerned with their own health or those who want to deny their health problem may be less likely to participate, which may result in inflation of some of the observed associations, e.g., between the recommendation from an occupational health staff person and the visit to a doctor. It is plausible that busy workers could not respond to or complete the questionnaire, which might have caused an underestimation of the associations between adverse working conditions and visiting a doctor. Furthermore, our retrospective study design may have caused recall bias in the measurements, and some employees who did not visit a doctor may have given the reason as adverse work-related factors. Psychological job demands and job control were evaluated two months after the participants received the results of the screening. Therefore, the association with visiting a doctor for a medical diagnosis may be weak, but the evidence shows that the job characteristics measured by JCQ are relatively stable over a period of time 21) . Substantial changes in the measure were unlikely in such a short period. The referral letter given to the participant after the screening did not mention a time limit for a visit to a doctor. The observation period in our study was only two months from their receiving the result of the physical examination. The duration of two months seems to be enough to test our hypothesis 3, 13) , and the duration after the worksite physical examination (three months) is almost compatible with the regulated time limit 2) . However, the long-term effects of work-related factors on an individual's decision to visit a doctor are not completely understood. Some variables that had the potential to confound the results were not investigated, including socioeconomic status, access to a doctor's office, health beliefs, second jobs, or the severity of the diabetes.
